Intracranial hemangiopericytomas are uncommon but highly vascular dural-based tumors which commonly derive arterial blood supply from both intracranial and extracranial circulations. Microsurgical resection of these lesions may result in excessive blood loss without the aid of pre-operative embolization. We describe a case of a large tentorial hemangiopericytoma for which initial resection was aborted due to excessive blood loss. After failed endovascular access, we performed a direct transcranial puncture of the hemangiopericytoma through the craniotomy defect and successfully embolized the tumor with Onyx. Post-embolization gross total resection was achieved with a limited amount of operative blood loss. Direct puncture embolization provides several advantages over traditional endovascular embolization including decreased procedural duration, circumventing challenging arterial anatomy, and a lower risk of stroke in the presence of extracranial-to-intracranial anastamoses. While direct puncture embolization has been described for tumors of the neck and skull base, this is the first reported case of an intracranial hemangiopericytoma successfully devascularized by direct transcranial puncture Onyx embolization.
Introduction
Hemangiopericytomas (HPC) are rare duralbased lesions, accounting for only 1% of intracranial tumors, with notoriously rich vascular supplies 1 . Microsurgical resection of HPCs can be very difficult and may incur an exceedingly high amount of blood loss. Pre-operative embolization has long been utilized by neurosurgeons to devascularize dural-based intracranial lesions thereby minimizing intraoperative blood loss. We describe a case of a HPC embolized with Onyx via direct transcranial puncture.
Case Report
A 61-year-old woman presented to an outside hospital with headache, dysarthria, and gait ataxia. Magnetic resonance imaging (MRI) brain demonstrated a large right-sided 4.8 × 3.7 × 6.3 cm extra-axial mass based on the tentorium extending above (80%) and below (20%) the tentorium (Figure 1 ). With a presumed diagnosis of meningioma, craniotomy for surgical resection was attempted. Due to excessive bleeding from the tumor, resection was prematurely aborted and the patient was transferred to our hospital for further evaluation. Histopathological analysis of the tumor biopsy revealed a WHO grade II HPC.
Digital subtraction angiography (DSA) demonstrated right-sided blood supply to the tumor from the pial collaterals of the middle cerebral artery's posterior division and posterior cerebral artery, posterior meningeal branch of the vertebral artery, and middle meningeal branch (MMA) of the external carotid artery (ECA). Superselective catheterization of the right MMA was performed with an Echelon 10 microcatheter (ev3, Irvine, CA, USA) navigated numerous intracranial and extracranial feeders rendered endovascular embolization impossible, we decided to embolize the tumor via direct transcranial puncture.
A 5 French diagnostic catheter was left in the right ECA for the remainder of the case to monitor the direct puncture embolization with over a microguidewire under roadmap guidance. Despite successful selective catheterization of the MMA demonstrating partial supply to the HPC by multiple tiny branches, we were unable to identify a branch which was adequately large to allow for transarterial embolization. Because the small caliber of the tumor's der continuous fluoroscopic guidance. Diagnostic angiography performed through the catheter situated in the ECA confirmed that the tip of the spinal needle was in the center of the tumor. We then proceeded to inject 5 cc of Onyx 34 (ev3, Irvine, CA, USA) directly into the vascular bed of the tumor under blank roadmap control angiograms. An Echelon 10 microcatheter was placed into the hub of a 21-gauge, 7 cm spinal needle and secured with glue to serve as the construct for delivery of the embolic agent. The spinal needle was used to puncture the supratentorial component of the tumor through the pre-existing craniotomy defect un- base which are inaccessible to endovascular treatment 3 . However, direct puncture embolization of intracranial tumors has seldom been described due to the barrier that is the skull and fear of causing procedural hemorrhage or ischemic stroke. To the best of our knowledge this case represents the first intracranial HPC embolized by a direct puncture technique. The only similar previously reported case we were able to identify was a large parasagittal meningioma intraoperatively embolized by direct puncture and injection of Onyx 18 after the craniotomy had been performed resulting in 50% angiographic devascularization 3 . However, some Onyx leaked into the superior sagittal sinus, resulting in post-operative sagittal sinus thrombosis and severe resultant edema.
The advantages of direct puncture over endovascular embolization include inadequate endovascular devascularization by a single feeding arterial pedicle necessitating embolization via multiple pedicles thereby prolonging procedural duration, bypassing difficult vascular anatomy, such as tortuous or narrow feeding vessels, with direct puncture, and decreased risk of inadvertent cerebral infarct with direct puncture in the setting of extracranial-to-intracranial anastamoses. While our case demonstrates that successful embolization may be achieved by direct transcranial puncture in select cases of intracranial tumors, more procedures must be performed and analyzed before we can fully delineate the risks and benefits of this embolization method.
Conclusion
Direct transcranial puncture may be utilized to access highly vascular intracranial tumors which cannot be embolized by an endovascular approach. This report illustrates the first case of an intracranial HPC successfully treated by presurgical direct puncture Onyx embolization. The direct transcranial puncture route for intratumoral delivery of embolic agents is safe and effective and should be considered in select cases of highly vascular intracranial lesions for which endovascular embolization is technically impossible or is accompanied by an unacceptably high complication risk.
guidance. The spinal needle was repositioned a total of five times when Onyx was no longer determined to be filling the intratumoral vessels or extending into the tumor interstitium.
We felt that direct puncture of the tumor's infratentorial component posed too high a risk. Therefore only the supratentorial component was embolized. Final post-embolization angiography via internal and external carotid injections demonstrated complete devascularization of the supratentorial portion of the tumor as evidenced by lack of parenchymal contrast blush with unchanged vascular supply of the infratentorial portion (Figure 2 ). There was no evidence of arterial contrast extravasation, Onyx leakage into dural venous sinuses, or thromboembolic complications. During microsurgical resection, there was a stark contrast between the embolized supratentorial component, which was necrotic and devascularized, and the nonembolized infratentorial component which, as expected, remained highly vascular. Gross total resection of the HPC was achieved with an acceptable amount of blood loss. The patient had an uneventful post-operative course and was discharged home five days later.
Discussion
The management of intracranial HPCs involves aggressive microsurgical resection followed, in cases of subtotal resection or recurrence, by radiation with or without chemotherapy. Despite aggressive multimodality management, the rate of five-year recurrence-free survival was 60% in a modern series 2 . The strategy of pre-operative embolization of highly vascular intracranial tumors, such as HPCs which frequently parasitize feeders from both the intracranial and extracranial circulations, has traditionally been undertaken via an endovascular route with the goals of decreasing intraoperative blood loss, operative duration, and surgical morbidity.
In a recent series of eleven surgically resected HPCs, pre-operative embolization decreased operative blood loss by over 50% 1 . Over the past two decades, direct puncture has gained increasing popularity as an avenue for embolization of tumors of the neck and skull
